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of 1865. All factories and mills in the western part of the city
were compelled to suspend work.
great damage; hay, cattle, and fences were carried away and
growing crops washed out or buried in the sediment left by the
water. It is estimated that the loss to planters occupying the

bottom lands between here and New Savannah will exceed

$50,000.

Charleston, South Carolina: on the 20th and 21st destructive
freshets occurred in all the streams in the northern and north-
eastern parts of the state. The Pedee River was very high,
overflowing and completely destroying crops in the lowlands.
Considerable damage was also done to railroads and crops in
the northern and western parts ot the state.

Abingdon, Washington county, Virginia: a very heavy fall
of ruin, which is described as a % water-spout,’” occurred here on
the 27th. Farm property was injured and one person drowned.

HIGH TIDES.
Cape Henry, Virginia, 1st,
" Smithville, North Carolina, 29th, 30th.
Cedar Keys, Florida, 6th.
LOW TIDES.
Albany, New York, 27th : as a result of ebb tide in the river
the water was quite low and a number of vessels were grounded.

Low tides were also reported from—
Indianola, Texas, 1st, 2d, 3d, 6th, 16th, 20th, 27th, 28th.
VERIFICATIONS.
INDICATIONS.

The detailed comparison of the tri-daily indications for May,
1886, with the telegraphic reports for the succeeding thirty-two
hours, shows the general average percentage of wverifica-
tions to be 75.85 per cent. The percentages for the four
elements are : Weather, 78.21; wind, 76.56 ; temperature, 72.27;
barometer, 75.53 per cent. The percentages for the several
states are: Maine, 72.51; New Hampshire, 74.57; Vermont,
73.97; Massachusetts, 74.74; Rhode Island, 70.43; Connecti-
cut, 69.66; New York, 74.65; Pennsylvania, 72.95; New Jersey,
77.81; Delaware, 77.26; Maryland, 76.84; Virginia, 78.08;
North Carolina, 79.64; South Carolina, 85.09; Georgia, 85.23;
Florida, 80.98 ; Alabama, 84.73; Mississippi, 84.50; Louisiana,
86.78; }I‘exa.s, 84.42; Tennessee, 74.19; Kentucky, 77.69; Ohio,
74.00; West Virginia, 69.02; Indiana, 77.32; Illinois, 74.82;
Michigan, 73.30; Wisconsin, 70.14; Minnesota, 67.03; Iowa,
69.62; Nebraska, 65.16; Kansas, 68.62; Missouri, 74.01; Ar-
kansas, 79.48; Colorado, 84.44; East Dakota, 65.15. There
were twenty-one omissions to predict, out of 9,764, or 0.22 per
cent. Of the 9,743 predictions that have been made, seven
hundred and fifty-six, or 7.76 per cent., are considered to have
entirely failed; five hundred and forty-eight, or 5.62 per cent.,

were one-fourth verified; 1,730, or 17.76 per cent., were one-half

verified; 1,283, or 13.17 per cent., were three-fourths verified;
5,426, or 55.69 per cent., were fully verified, so far as can be
ascertained from the tri-daily reports.

CAUTIONARY SIGNALS.

During May, 1886, there were fifty-two signals of various
kinds displayed, of which number, twenty-four, or 46.15 per
cent., were fully justified both as to the direction and veloci-
ties of the winds. Of the signals above mentioned twelve
were ordered for northwesterly winds; of these, eight, or 66.67
per cent. were justified both as to direction and velocity, and
nine, or 75.0 per cent., were justified as to velocity only. Seven
signals were ordered for southwesterly winds, and two, or 28.57
per cent., were justified. Nine signals were ordered for north-
easterly winds, and eight, or 88.88 per cent., were justified.
Of fifteen cautionary signals ordered, without specifying the
direction, none were justified. Nine “on-shore” signals were
orge(rled at lake stations, and six, or 66.67 per ceut., were jus-
tified.

In fifty-four cases winds occurred which would have justified
the display of signals.

Farm property suffered!

: Georgia; Montgomery and Eufaula; Pensacola and Seh

COLD-WAVE SIGNALS.
No cold-wave signals were ordered during May.
RAILWAY WEATHER SIGNALS.

Prof. P. H. Mell, jr., director of the “Alabama Weather
Service,” in the report for May, 1886, states:

The verifications of predictions for the whole area was 94 per cent. for
temperature, and 90 per cent. for weather.

The following corporations comprise this system : South and North; Mont-
gomery and Mobile; Mobile and Girard; (Georgia Pacific; JSast Tennessee,
Virginia and Georgia system in Alabama ; Memphis and Charleston ; Colum-
bus Western; Atlanta and West Point of Georgia; Northeastern of Georgia ;
Western and Atlantic; Kasp Tennessee, Virginia and Geor[iia system 1n

na ; Pensacola and
Atlantic ; and the cities of Milledgeville, Georgin, and Talladega, Alabama.

Prof. Winslow Upton, director of the ¢ New England Mete-

. orological Society,” in the report for May, 1886, states:

The verification of weather signalsat New Haven was 71 per cent. for tempera-
ture, 83.9 for weather ; at eighteen other stations reporting to the Secretary,
88.5 for temperature, 79.5 for weather. Local predictions made at Blue Hill
gave 63 per cent, for rains, 81 for weather.

J. D. Plunkett, M. D., president of the ¢ Tennessee State
Board of Health,” in the report for May, 1886, makes the per-
centage of verifications for temperature in the state 89.5, and
weather, 84.4.

ATMOSPHERIC ELECTRICITY.
AURORAS.

The brilliant auroral display of the 8-9th was extensively
observed, it baving been reported from stations on the north
Pacific coast, in the northeru plateau, northern slope, and from
various stations in that part of the country from 100° W. east-
ward to the Atlanti¢ ocean, and lying north of the thirty-eighth
parallel. This aurora was observed as far south as Statesville,
North Carolina, and by a vessel on the Atlantic in N. 40° 24/,
W. 60° 40/,

Displays were reported during the month as follows :

Mackinaw QCity, Michigan: an aaroral arch of 15° altitude
and 80° azimuth, with an occasional streamer, was observed
during the night of the 1st and 2d. A faint auroral light
of 15° altitude and 45° azimuth, was also seen on the 20th,
beginning at 10.30 p. m. and continuing until after midnight.

Tatoosh Island, Washington Territory: on the 3d an aurora
was observed at 8 p. m., consisting of a diffuse white light
extending from 3° east of, to 24° west of north.

Yankton, Dakota: an aurora was visible from 10.00 to 11.50
p- m. of the 8th, consisting of an arch of white light with
streamers reaching, at times, within 30° of the zenith. -

VYalentine, Nebraska: an auroral arch was visible from 9.30
p. m. of the 8th until after midnight of the 9th. The centre
of the aurora was about 15° east of north and extended over
30° of azimuth. At 10.20 p.m. streamers extending almost to
the zenith were observed; at times they extended several
degrees below the arch. The maximum Lrilliancy oceurred at
10.30 p. m. '

Saint Vincent, Minnesota: on the 8th at 9.50 p. m., a re-
markably brilliant auroral display began. When first observed
it consisted of a single streamer having a width varying from
4° to 8°, which spanned the sky from east to west, at the same
time having a preceptible movement toward the west. At 10
p. in. the aurora had changed in shape, and appeared as 2
perfect corona; later it appeared as a diffuse, whitish light in
the west, while in the east it presented a deep orange tint and
had a very active undulatory motion, constantly changing in
form. At 10.20 p. m. a beautiful and well defined ¢ auroral
curfain ” was formed in the east, which appeared as though
hung in loops or folds, owing to the peculiar arrangement of
the beams; this formation lasted about five minutes. At 11.40
p- m. it appeared in the form of numerous broad streams of
white light moving rapidly toward the zenith. At 12.40 a. m.
of the 9th, a dark bank was observed on the northern horizon
and the light above it was more brilliant, while in the east the
aurora had almost disappeared. The phenomenon continued
until 2.10 a. m. The Signal Service observer at this station
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ROCheeu 621; 29.26 —.06' 29.91 ; 30.28 17.20.53 150.75 54.8,— 1.6 2.2;:: 65.1| 36.3'17: 46 245 gso .522 10, 51074 1 46.1 2.98/— 0.17: 7,514; W. 32| nw, 26| 7 7I I 8
Erle 681! 29,21 I—.01| 29.92 |3o 31 17'29.49 150.83) 55.8— 1.7- 77.014 64.2) 37.217' 27:9,15 9. 6l 167.91 44.5 1.48|— 2.18. 5,983 sw. | 26| s. ’5'12 215 12

690 29,20 —.05' 29.92 |3o .31 17 29.51 ;150.80° 57.4 — 0.6 80.0;14; 66.2, 36.1117 49 7|43 glsx o|21 6.4| 180.0, s1.0 t.68r— 1.57] 5,433| ve. | 24; ew. gil lgu

8 639! 20.28 [ .03 20.04 ,30.32 17- 29,54 |14o 78 59.5— 0.2, 81.5 22| 68.9) 40.617 51.7,40.9:30.9.21 6.8° 970.0, 49.1 3.6951 0.15 ,731 aw. | 35/ nw. |1 ’x? 5-I 10

Tol, 651! 29.26 |—.01' 29.04 !30 32°17°20.54 '140.78  52.7.. i 86,3 22| 70.0| 37.8; B| 49.5/48.5:32.5/21 8.7] 963.4 45.9) 4.50+ 1.17 2, 7 ew. ‘23 ne. 7ix 41Z 10
D 661 29.24| .04i 29.92 lso.zg 17 20.55 14 0.74 58.4|+ 83.4|22| 67.9| 39.5[. 8| 50.043. 929 4= 8. 227|74 .7 5o.o| 2.33— 1.30 ,105| sw, 27| n, 13| 3 5| 8

[ 1 ! 1 [ f 1 i
20.27 —. X 30.28 17 29.61 | 4:0,66! 49.6,1: 0.9; 83.0129 61.0 *#31.0 7| #40.9/52. 0'38. 2 19 "701076 4| 41.7. 1.97— 2.0, 6,661 vo. 20/ 1w, (2412 7)24l10
23 23.,§ .—.ggi 33.83 30,24 |16, 29,59 2 lo 65, 50.04 0.7 7g-9 19 29-0 25.9. 7. 41.3154.034.919 4. 1069 3 39.5 I.531— 2-33 5,476 8. 24) nw. 4;% é.:g 4
620| 29,27 '—.03; 29.93 30.30 17 29.60 [I40.70. 52.3 — 3.0, 78.3:12| 61.7 34.5.7| 45.243.828.412 7. 1674.7 43.85 1.99,— 1.44; 7,5721 8. 34 8. 27 boid
605| 29,26 |—-0I| 29.92 ; 30,24 |17 29.58 129'0,66] 49.91 4.3| 76.1)22 60.1; 32.5 7 40 7.43. 6|36 .0i19 4.2 970.4/ 39.8 I.olj— 1.89| 6,012l w.' 30| 8. | 21 1? gl { ;7;
672| 29. 21— .03 29.94 |3o. 116 20.53 128 0,71} 49.4 - 0.3 86.7,21| 60.9 27.5| 7 g 59. 244 121 6, 21065.9 37.0. 1.17|— 1.82 6,093! nw, | 32 n\?. 4 " gi :

P 633i 29.26 i—.03 29.93 |3o .30 17| 29.5 150.74 51.4 — 1.6' 80.9122! 61.5 33.l|16 47 lso 321 6.912575.6. 43.3 4.29-f 1.13| 6,117} ne. | 28| Bw. 29,]0 |l
Chicago, 661| 29,25 ‘—.011 20.94 | 30.30 17, 29.58 ! 9 0. 72 57.0 4 0.4 82.121, 05.5 39.9;7 48 942.234.521! 9.212571.7. 47.4, 1.00— 2.81| 5,752 n. | 22| nw. | 6. 514 12
Muwauko 697/ 29.21  .00; 29.95 : 30,28 17: 29. °|'§ 54.3¢ 1.1; 85.8l21! 65,6, 35.3 7| 45. -also. 541 3ia1] 8. -7|r069.3| 43.4i 2.67/— 0.76; 7,008 n. | 33 u. 619 3=15 13
Dy) luth ., ...| 672 20.20 -—,osi 29.94 30.24. 16 29.58| 0. 67. 52.2| 3.5 84.0,22) 65.0; 41.9| 7| 42. 652 142, 7“. 4.9|1063.9| 37.8 1.93— 1.93 4,992; ne. ! 28| ne, 9. 3 4; 4[13
E.clreme northwent, ; | :

Moory, head .. thive . 28.93 —.02! 29.91 ' 30.19 . 24 29,58 ;200 60 56.4 4 3.2 85.3(28| 68.7; 26.7 15| 43. :lsg 637, 820 5.8:3163.8| 42.7| 2.5! 4&5 12
Saint Vincent. 29. .05| 29.92 | 30.24 124, 20.46 '100.78" 54.91 3.8| 83.2[28| 68.8 22,015 40.3:61.2 41.018 10, 8| 3 74.5 1.53 4 g 8
Bllnnrck 28‘1 .02, 29,92 |3o 21 124! 39.50 9o. 70, 8.7 3.8| 91.8|20 72.5| 30.2 2| 46. 5|6x 6!38 620 8.7131 58, 7i 42.3| 1.73 1
gort Bufor( 27.90 o: 20.91 | 30.17 |19, 29.54 ;100. 63 56.6-4 2.7 ggg;d g;g :gg (2’ 2;.2,59 0.39.2 g] ggggl ﬂ.? ; ;4 31 S
ort T, ; 28, i 2 02222 xoo7o 54.3 ceovenens +2;30! 67.41 .5 .6,60. . . . .

Fort y°§ffj‘ 2. 33 299 3 .. 4 953' 61.3 T 96.3120- 76.2 32.2' 2' 47.4'64.1 USRI RTINS 28.1- LIOW - e
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Table of miscellaneous meteorologzcal data for May, 1886—Szgnal Servzce obserz,aewns—Contmued
, - R - |
\ g | A‘mo"p:::l“}’l3;‘;:9‘:]‘3"?)"mc"e“ Temperature of the air (in degrees Fuhrenheit). s | Winds, P
. - oo | o .
£ | + = - . s | . iz o __-.. T :é - . £ , 'S Maximum g‘i:ii S
é_; 1 5 ) § e : Extremes ?;': £ § Fxtremes. ! H ; Duily ranges. ‘2 g oL é e @ velocity. %'Zlgg
Stations. Slgs S =28 __ . __ £ g 1= - E 2l & 280 & [0, B " mieiTs
=2  EE o8 DT T = 2l B o2 w = = = 2 - 2= &2 |2 2 ¢+ 22 xlg
€~ 5% ZE 2Elps! .2 |n3 m [ZE z I | 3| 2 (21 & E EZ|%| 51 Eldls
S |28 £5 “2iE% - 3% | |Tz| = z&! g PEaazog |l sl 235 2 1= Z5 |4 £ | C|&o
(£ gk £° 53':‘0%&35'5‘:52\3";;@': s lel 2 igiElg Elgis]| s |5 gif £ g 8 ig333°
2 13 T 4 =k 285 23%| T 22 = |2 3 EREA] 2 e £ [ < 3 =| & Iz 9|8 e
2 '8 & =2 EZ8A3 33% 2 13 £ 52| E :Iz!zlc £5823 |£1 & e & |El& BRmzm
] ' . 1 . '
Upper Miss, i ! : | | ‘ | | : | b
Saint Paul. 831:29.04 4-.01 29.91 130,24 ° 16 29, 56 130,68, $9.5 ' 84.3122| 71.4¢ 33.2/16: 48.4 51, 130 57 | 7.2[ 9|66.0 46.3 0,82—- 2.68| 4,454 nw. | 28| aw. 113 7| 3[1810
La Crosse... 725 29.15 —~.0 29.91 *30.26 16" 29.61 lso 64. 62.0 : 84.,0/22; 71.5/ 39.8/16, £3.044.228.628 Iy 8.5l 667.7) si.1l 0.89— 2.47: 5,024 nw. | 32: nw. |13 g L1713
Davenport. 615 29.30 'v.uveere 29.94 :30.29 17,29.53° 9,0.76: 62.4' . 85.0'13 73.0, 38.9 7 53.046. 1'3! o 7i11.8) 3:70.5/ 51.9 3.73 — 0.55; 4, 503 #w. 36| s, g_m 4116/11
Be@ Moines.. 849 29.06 4-.0I 29.94 130, 27 16'29.39 ¢ 9i0.88; 64.4. : 93.6‘21 77.3 37.4 16 54.6 56.2,33. 828 9.2| 6/70.3| 53.6| 4.01— I. 52| ,933 ne. 2o| ne. | g'roroir4| 7

ubuque.... ceesorer ven SO DU PRPPTTO T P I P i [N P B e g SR LY TTYTTS] Ot PITPIRLIGL IO B PP o
Keokuk.. ... sxg 29,28 —.ox 29 92 30.27 17 29.49 90 78 64.1; ' 86.0.22| 75.9] 40.1 16I 53 845. 926 8|18'!3 8 3l7t.50 53.5| 4.49— ©. 4:| 4, 539 e. 26i e, 9 ol 5|tz xg
Catro....... 359 29.59 —.02 29.94 30.26 |17; 29.62 '14/0,631 68.7 . 87.623| 77.4| 48.5| 21 60.8'39.123.3:29,10.325/71.0| 57.9| 2.98 — 1.2z| 5,899’ n. [ 37:8. 1013 7/16
Springfield. 644 29.27 —.03 20.92 ‘ 30.29 |17, 20.54 ;14[0.75i 65.6; 85,8123 75.4) 42.9 16| 54.642.929. $'2110.9| 3(67.4| 53.9| 3.56,— 1.84) 5,427 8. 36, nw. 1 g g| 7[15 9
8aint Louls .. 571 29.35 —.02 29.93 , 30.29 |17, 29.48 |x4 o,S;; 69.4. " 89.8123| 78.2| 46.0| 2° 60.5143. 226 314'13.0/11|71.7} 59.1 7.844 4.13 6,890 8. 44| sw. 14,14 3|16/12

i i ; : i

Missouri Valley. f l i i | | | i i ;
LAMAT cevoverse 1,028 28.88 .ceeene 29.93 30.24 |16 29.57 : 9l0.67! ©9.7 90.4(29| 81.7: 44.4| fi 58.646.032.1[16; 15 2(10[68.5' 57.4] 3.59 -wessvesres’ 6,513 8. 36 8. 14, 4| 115 15
Leaveuworth....me! 842 29,05 —.02 29.9T 40,22 (16 23.46 | 9lo.76] 68.1 . 92.5(26( 81.0, 43.0 I 57.149.531.2:2512.5/ 4\73.7| 58.4| 4.71 — 0.411 4,005 n. | 36 e. |1r'ril 51214
Omahas.... I, 113 2880 —.02 29.94 : 30.24 |16 29,53 90,71' 65.1 1 92.9121| 77.9; 41.0[16] 54.151.937. Blzo| 9.1 2164.6] 51.1] 4.58 — 0.40( 4,269' n, 29 n. 1413 gin 12
Valentine ! 2,603 zg ........ 29.91 '30.17 | 2 29. .57 | 9jo.60' 61.0.. ' 95.220| 74.6/ 35.3| 2 49.859.936. nzo,ls -7|24i56.5| 43.2 3.260cseucbeerey 8,113 €, 54: e 912 02 3
Huron .. 11,307 2 +02 29.91130 20| 2 29.56 ! 9|0.65! 59.6 i 96.5(201 74.2; 32.0| 4 46.4'64.548.0,20,14.81474.7| 50.9| 1.584 2.08 5,548 nw. | 37 ew. 1313 3,20 3
Yankton. 1,234 2864 + €2 29.92.30.23  2,29.49 9[0.74| 62.3 | 94.6:20 75.6| 38.7|16 51.3'55.9,38.02010.7|1473.2) 52.6] 3.39— 1.1§| 4,705. n. [ 32( me. |g13 T3 8

| i ; :

Northern slope. | ! | I I : I
Fort Aesinaboine ..} 2,720 ] 29.9‘% 30.23 16’ 29.62 9lo.62| 56.7 . 94.7|33| 71.7] 25.7| I 43.0,69.046.3 23,11.3) xo|46.3 34.1] 0.99 — 0.50( 8,425 nw, | 45/ w. 120 4| 2,20 9
Fort Bentou ..........| 2,681° 29.97 | 30.24 ;16 20.63 . 9!0 62, 57.0 1 94.5124| 75.00 27.413' 43.7/67.147. 41 '18.4/10,66.4! 44.6] 0.36— 2.24{ 2,927, w. 25l e. 8 4l 1)17)13
F¥ort Custer... 3,040 20.92 | 30,20 16! 29,59 , 8/0.62; 58.3 96.0[24 75.0| 27.9; 2| 44.1168 1:44.518 16.5 1|s2.3| 37.5| 0.56,— 2.19! 5,020 se, | 36{ n. 8 7l 621| 4
Fort Maginnis .. 4, 340 ' 29.95 | 30.23 |16 29,61 : lo 63| 53.4 : 91.7]23 67.8, 22.6/ 4 41.869.1:41. 23 8.113's7.3] 38.4| 0.54i— 0.43| 8,242 n, 44 w. |2013] 719, §
Fort Shaw ... 3,550 . 29.94 | 30.20 (16 29.6zl 0.58! 55.1' . 33'823 72.4' 26.9| 1 41, 767 0.49. 2;23 12.9(12{58.9! 40.5| 0.83'— 0.90l 4,796 w. | 41 sw. |9’ sl I1310
Helena...... 4 .02 29.95 130,22 |16 29,61 | 8l0.62; 54.9. 8|23 67.3; 25.7| 2. 44.063.138.423!11.6/112149.7| 34.2 o.40l— 0.67| 6,219 sw. | 32| n. I3t 2 slar| 7
Poplar River. | 2,030 278 [ 29.94 | 30,22 |22 29.55 '10/0.67: 56.5' 93.5/24| 72.8; 23.0/ I 42, 6:70.5'46. 1'29II4 9131165.51 43.1| 1,35:— 0.12 , 852w, 41| w. 1 8| 2)18[11
geadwood... I 4,600 25.39 +. 05 29.91 | 30,15 :23 29,5 80.5&- 54.7i4 5.5 86.020| 65.4 25.6 2, 44. 96o 433 6 17| 6.8/22.62.0] 40.8| 1.01i— 4.15| 2,185 sw, | 16| ew. |12 § 3i16 12

heygnne' . et e0v0e vereceree sersnsssl seseesen BT Y [ T2] LTSI DY SISO LY P58 oJerrasces o|cocsseres PYTTITTIT Jjeoese efoseres|iesnennni]inan ves-|rerecssansefecnnans TTAPYP PO P FRSR PN PP B .
I 2,841 2706 + 04 30.1 .0; 91,620 77.11 36.3 15I 52, x55 333 919:13-2 664.9 49.1{ 3.67/4 0.57! 6,131 8¢ 33| se. 1'11) 3'20) 8
[N PO FUDRUHINY IRTOL S-S 7| RSP, 04.1|21] 79.4| 24.1 2| 43.370. °. ............... =75 (| [TTTITIINN FYTTTTINTINOROustrn IR FPPPin oo B PO e o
| : ! | :
i I | !
30.19 77.7| 35-5/15 | 46. xl :38 82320 4.14(37.2] 30.3| 0,09|— 3.01 5,600 8. 39! nw. 131 4
Pike'e Peak... 30.23 34.8] 8.0 14! 21. 538 01191 7; 8.0l14176.0' 20.6/ 0.40 . I's 7
West Las Animas .. 29.90 | 30,16 83.8) 35.8/15; 49. 5l61.4146. 0|22,15.6| 2|49.8, 43.4| 0.25|.. 3
Concordia.... 29.89 | 30.19 79.71 40.2 5| 54.352.833.9|19 '10.4' 2|71.9. 55.6] 4.65 1¢
Dodge City.. 29.90 | 30.20 . 82.9! 35. 8| 55.0157.3.38.1120.15.5 6,64.1 52.6| 0,40{— 3. 92 8,319 .8
Fort Reno.. coveefnnies .4l. 88.9 42.0/15 58.0.50.4 .| 0.35l— 6.01f eeeuenis . C e
Fort Supply onsnfee o . .3l 27) 86.1| 38.4 6| .5 .ol | .| 0,10} 6.1910c0ireuee . Tiun
Fort Elliott 29.89130.14 16 29.56| 8l0.58] 69.7'+ 7.2 96.029 84.2 43-0‘15 56.x 53.0_39.022 16.5|x4 52.2| 47.7| 0.23'— 5. 66 7,855 3

Southern slope ' ! ‘ ‘ l ! ' i
Fort 8ill [30,18 16, 29.57 | 9l0.61 46.7115 61.4,56. 836 8|16 .5117(50.3] 0.07/— 5. o2l 7,625_ 8, 42; 8¢ |14 1| 1| 6|24
Abilene...... ,30. 15 29.66 ! 90.57 15 64.9 54 335 19.17.616/49.1 0.33- 8 . 32 uw, |14 2| 1] 8|22
Fort Davis.. 9.89 | 30.06 {25 29.69 | 1l0.37 7|I7[ 56. 8[56 Ao.g; 3'21.614126.4' 0.17 . | 28/ ne. {13! 3: o gl22

30.19 17 29 73 |13:0.46: I7| 60. 061 345 621.216:37.9 0,25— 1.26 6,927 se. 36| n. '14 i[ of 5126
Southern plateau | i | i P | : | | H
El Paso ..... . 3,764 26.24 + 07| 29.85 ! 30.10 17' 29.66 | 1[0.44; 76.8/4 4. 9105 1128 95.7' S3.9; 31 62.1|SI. 2:40.6| 32.4] 42.5| 0.01|— 0.45 3,067 w. 21| sw. 28 1| 512(14
e rrvuasere eveen DL ISt it ST U 72.x| ...... «.100,8[28 92.1! 40.5 3l 52.1160.3l...... ... 0.00 JOU OO AU POUORt DUDIY) IO TN O
' 7,026 23.34 . 1| 29, l30.15 [9. 29.75| 9i0.40 59.7,+ g 1] 82,724 73.3 34.0,15] 47. 748.733 30.8 26,2| 0.21;— 0.68; 5,459 w. 330, (14, 3 2| 7/23
gon lA’pu;he. ol s.oso 25.08 29- ; 30,00 124] 29.72 :13,0.29 65-3 | 9. 325 85.8 33.0; I' 42. 663 3.52. 7 3:.6! 28.2| 0.00,— 0.66] 5,623 ne. | 37 8w. 12 O I;10[20
ort Bowie . . . ceeesan . . verenns Y Py o Py
Fort Grant.. JRTIEN RSN PR ! -
Fort McDowelI 0,00 v
Fort Thomas.. ressrensiitrane coovejon 5 PN PRI F . "
Fort Verde.. : 9°'2i 37. o ls 49 965 5. wes| 0.02i— O, 33 1.
Maricopa.. 831 cceererns 112, 324 loog 51.0 ‘| 65 861 3. 0.00 " o|.
Phenix., 75-14 0.3 1 |25399.8' 40.3 3l cirssersfrenfurserelsnnsanes| 0.00M— T.14) of..l..[we
Prescott.... 5,339 24.77 4. 10 61.9F 5.3 92. 124 799 33. 014‘ 45 659 1 43 017,16.9 13(38.71 33.2 o.o3|— 0,52 2 20
Ban Carlos . ' 75.0 ,108.4'24 9.5 4.9 5- 04,4 oreee ] 00— 0.44) JRU Y DU po
Willcox . ceseovese, ! 70 8,... gg § 95.2 32,014 373 W0 cveer]en! h 0,00 . o cors Ouae]vu]ees
1?‘;‘}%, ia'l 141 29.72 + 06; 29.84 | 30,03 14 29.63 300 34‘ xl+ 3. ox 97.0  54.5 4 64. 53.94:.4 18 15.9 1342 3 51.4! 0.00[~ 0.05( 4,885 w. 32| w. 9. of 4 918
e p i ! i i
Fort Bidwell .. cereneasi 35.4 ereosets vorrarenelers sressorse, ses 0.39: ? 8: 4 17' 66.5 19.8, 1 4o gl62 636.3 16 13. 4 g45 7 30. 6 1ed4)ereeescisn| 3,968! w, 20| w. gxo 9!10 12
Winnemucces.. 4,358 25, 6: 29.95 | 30,21 [16 29.75 | 3.0.46 7I .3: 83,1171 73.4 19.7 2 4,47.3] 2,19.6 21.3 0,14 79 ' 35| 8w, 2| 11317
4,348 25.63 | 29.94 | 30.23 |16 29.71 | 30.53| 61. 4 2.523| 74.7 31.9 2 so t'6o. g 7:19,11.6|13'75, || 53.1| 0,06 28 nw. | 8 1; 41511
5 2996[30.16 17 29.76 | 9,0.49] 59.8|. .524| 76,2 35.114] 45.7/54.4 38.9/19137,711337. «9| 29.8] 0.57|s0eceuennn] 6,319 e, | 34! 8w, |11} 3 O[24[17
. .. 0.52. 49.T. .79, 924. 65.9 16,9 2 35.363.043. 223 19.3l13's5. o 31.7( 0.20 , 314| 8w, | 38 ww. | 8| 2/ 4|13(t4
Northern ylaleau | 1 | : | i |
Boisé City ....... . 30.01 | 30.30 16 29,80 | 30.51 59.x+ 2, o 91,2 18 7.; 5 26.4 1 44.7;64,838.7 22 14 7 12‘57.x| 38.7; 0.61/— 1.12 8| 4
Coeur d’'Alene. Sy B i 52, 4.......... 86.02 | 66,6 24.0 7 62. o R ' 1.56|— 0.42]........ .| 9.
Ashland......... i : 73-5 25.0 1 : 1,19 .l 9
Fort Klamath i Br. o 18] 6g 13.0 1 1.12 | 6
Lake VIew cooccevicis’seensncss vnnennicliniendcvnnnanns s eoveneeel e oo ) 0 21.5 1 0,97 eeccevessne o] 8.
Linkville....... 23.7 1 ! 1.37 Livivennes cererfoer] B
gor: Spognlnle. r creesanesl G e |z6 il I e
pokane Falls. .01} 39,01 | 30,25 |16 29,75 26,0, 2, .0 1.0 34.0 1| 4 2,54.03 2511.0 751,11 38.2; 0.92|— 0.33| 4,324! w. 25! sw, (11| 5 §
Walla Waila evssrsnre 2B.91 [eveeeend eerrene s 0.65.;:‘| 61. 4!. corunnsl 90626 75.3° 35.6° 3| 49.8,55. 044 -4l216.1] 85 1l 37.8' 0.8y 5,177 aw. | 40 sw. | 8| 4| 3[16/12
N. Pac, coaclrcgfon i o | | : | i | | |
Fort Canby ...’ 179/29.82| .00/30.02 | 30.34 [20 29.71 [220.63 52. x' roveenenel 685,1'22) 57.3  40.2 1| 47.224. 917 422 4. 512|80 6 4s. 9-3 43 7,472 w. | 36| 8. 8[16|12|13| 6
Neah Bay cvee svusiierersarforsrnen] srsrarens R KRS SRS ' 51,6 e 69,030] 60.6 33,0 1| 42.7.36.0'crrerel s een] i innns o 4.40] DO 5 P et o
Olympia ..ccrrnrone ! 36. 30.01 |+-.01] 30,05 | 30.37 (15 29.74 1220.64] S54. 2+ o. 7I 82,325 66.3 30.0" 3| 42, .7j%2.3 39 22 10. 4|12 76 0 45.9| 1.990] 3, 8. 16| 8. 14{12|10|10]11
;or;Augeles... | 14, 30.02 [...... - 30. 30.36 (15 29.73 26;0.63i . 1| 40.540.337. ‘25 8, 21483 3| 43.8; o.g7 . | 3,831] 8. 20| w, P Bl 8(16| 7
ysht . reeerense] ceenens verorsens vve 2| 42.940.0 .crun esvesenss] 18I PR DU SOON b 7§ POURLJN PO
Tatoosh Island....... 86 20.94 |-.04{ 30.04 | 30.35 15 29.75 aSo 59' 1| 46.7,22.614. 522 s o 45.7 3.24 . | 7,323 e. 37| ne. | 4[20,13!15/ 3
Astoria leveerees’ 3 '3 . S DOUC RN O IO 3.65 16l...
Portland 80 29.95| .00 30. 30.35 x5 X 2 48 552.837. 622 10.0 ¢ 45.9| 1.32— 1.20{ 4,130 nw, | 21] 8. Bmlm 8/ 9
]}g?zbt}l’rg 523 29.49 | .00|30.05]30.34| 1 20,73 1 45.8 58, 742 822 11.6 43.5 1.11|— 0.80| 1,673 nw. | 17| we, (26| 5101110
. fac., : H
Cape Mendocinv. o] voae ver l'{
Bed Bluff...... 332 29.64 (}-.04] 20.97 | 30.21 |14 29,7 , i .6 2 9.1'33. 49.0 .40! 5,187 =, 26/ 8o, 6| (32|12
Sacramento . 64’ 29.95 |-.07| 30,00 | 30,19 |14 29.73 | 20.42! gxz 52 2,49.5 35+ 520 8. S 51.0: 0,07}~ 0.61| §, 467 sw 27| nw. | 1| 2| 2| 6[33
8an Francisco, 30,00 [-4=.06! 30,05 | 30.24 114 29,85 | 2/0.38! 2| sI, 838 031.0l21' 7.3 48.0] 0.37|— 0.27; 7,583 w. 31 w. |29 3| s|tL]1S
8. Pac. coastregion, ' ! | | |
Los Angeles..........; 339 29.66 07/ 30.01 | 30.16 | 6 29.89 | 2,0.26| 212 51.x|44.8.38.7.25 12.5) 52.9! o.or[— 0,50 4,285 w. 20, w. |16] o 3|14{14
S8an Diego........ 66 29.95 14-.06] 29.97 { 30.13 | 6 29.88 | 20, 25 .0 9| 54.522.3'17.021 6.4 53.6] 0,04/— 0.38 4,883 nw, | 2t/ nw, (26 of 3(19] 9
8an Luis Obispo. it R el Rl : A SR JER e v [ : (l veersesnelantrsaee]or snnvoren ....'!]' ;

I
® Record for 27 days,

1 Record for 30 days. .

$ 1129.2, record for 29 days.

871°.9, record for 29 days.
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reports, that during the display telegraph wires worked badly ! brighter and aassumed the form of an arch, the lower edge of
and much difficulty was experienced in transmitting the mid- | which was well defined, and constantly rose and fell; the
Right report. upper edge was very indistinct. The highest point of the seg-
Keokuk, Iowa: at 8.30 p. m. of the 8th, an auroral light of'! meut was apparently four degrees west of the mmagnetic merid-
Dale straw color was observed in the northern sky, extending l jfan. At 3 a.m. the arch had become almost imperceptible;
fl‘qm northeast to north-northwest, and rising to an altitude of ! the aurora became fainter, with an occasional diffuse streawer
thirty degrees at the centre. The light remained almost sta- | shooting upward to an altitude of thirty degrees; this con-
tionary, no changes being observed until 11.45 p. m. when it!tinued until 4 a. m. when the aurora had gradually disap-
grew brighter, and flashes, resembling distant lightning, moved ' peared.
from the eastern to western extremity in rapid successioun. | Capt. W. Rea, of the s. s. ¢ Bassano,” makes the following
Rochester, New York: 8th, shortly after sunset greenish:report relative to an auroral display observed on the night of
Tays of light resembling the tails of comets were observed, the 8-9th, in N. 40° 24, W, 60° 40’: “The northern lights
reaching from the eastern horizon to several degrees beyond the | had been showing for two hours, when they increased to an

Zenith,
filling the northern heavens, with streamers converging at the
Zenith. At 11.00 p. m., fringes of light extended east and
West nearly covered the whole southwest sky, the aurora
Quivering simultaneously with rapid pulsations which were
clearly seen directly overhead. At 11.15 p. . two arches
Were seen, one being a brilliant blue, the other a dull orange
color. The display ceased early on the following morning.
_Buffalo, New York, 8th: a beautiful aurora was observed
from 8.30 to 11.45 p. m., consisting of an arch of pale yellow

lghp, from which luminous beams shot upward with a tremualous
Wotion, reaching the zeunith and occasionally travelling along
the arch like large waves. The centre of the arch appeared to

¢ about 15° above the horizon; the display wasmost brilliant
about 9.30 p. m.

Philadelphia, Pennsylvania: an aurora was observed from

L p. m. until 3.30 a. m. on the night of the 8-9th. [t first
appeared as u diffuse white light; frequent sleuder beams arose
from the northern horizon to a height of 33°; at 1.30 a. m. the
Arora took the form of an arch, with the lower edge sharply
deﬁned; altitude of arch about 10° and azimuth between 130°
and 210°. Luminous beams shot upward from the arch and

. Moved toward the east.

Syracuse, New York: on the night of the 8-9th a brilliant
auroral display was observed. It first appeared as a cloud,
iPO(n which would burst luminous patches like smoky flames,
or illuminated fog. A dark segment rose about 40° above the
horthern horizon from which many streamers were seen to rise
and extend beyond the zenith.

Ithaca, New York: an aurora was observed from 8.30 p. m.
t‘O 1 a. m. on the night of the 8-9th. It first appeared in the
form of a bright arch of white light about 20° above the hori-
Zon, with streamers extending at intervals to the zenith. The
arch gradually descended, and faded away at 10° above the

orizon. The display was faint at 10 p. m., but at 11 p. m. it
Tevived and coutinued quite brilliant until 1 a. m.

Grampian Hills, Clearfield county, Pennsylvania, 8th: an
auroral display appeared at 8.25 p. m., increasing in brilliancy
until 9.30 p. m., when it had reached its wmaximuam. A dark
Segment or arch, 25° high, extended from northeast to north-
West. Bright streamers shot up from the bow of the arch
ind agscended nearly to the zenith; these streamers appeared
at all points of the arch and continued until 10.30, when
all seemed to blend into a general light. The pheunomeunon

18Bappeared at 11 p. m.

Wytheville, Wythe county, Virginia: at 11 p. m. of the

h, an aurora was distinctly seen extending from the east to

he west.

Parkersburg, West Virginia, 8th : an aurora, extending from
Bortheast to southwest, was observed at 9.30 p. m., and con-
tinued until 3 a. m. of the 9th.

Oswego, New York: a brilliant aurora began at 9.20 p. m.
of the 8th. An arch formed at 10 p. m., extending from 20°
West to 20° east of north, and having an altitude of 25°.
Btreamers of straw-colored light passed rapidly from the hori-
Zon to the zenith., The display reached its greatest brilliancy
4 10 p. m., and disappeared early on the 9th.

Washington, City: at 9.40 p. mn. of the 8th a faint aurora
Was observed. After 12.30 a. m. of the 9th it became nuch

About 9.00 p. m. a perfect corona formation was seen | immense size, shining up and darting about in cloven-tongue

shape. Immediately over the mast heads was one solid arch
of light stretching from the eastern to the western horizon.
The tongues joining this arch resembled half a wheel. There
also appeared to be minor branches shooting up from the arch.
The whole of this display showed a brilliant light and was an
imposing spectacle.”

Walla Walla, Washington Territory: on the 9th at 2 a. m.
a bright aurora was observed situated between 165° and 190°
azimuth. When first seen it appeared as a sheet of pale green
light resting upon the horizon and extending to an altitude of
8°, with streamers which were constantly in motion,

Atlantic City, New Jevsey: from 3.00 to 3.30 a. m. of the
9th, an aurora was observed, extending from north-northwest
to northeast, having an altitude of fifteen degrees, with several
large streamers reaching nearly to the zenith.

Albany, New York: shortly after midnight on the morning
of the 9th an aurora was observed. It consisted of an arch
having an azimuth of 150° to 190° and 15° altitude. The au-
rora was a pale straw color tinged with greenish light.

Huron, Dakota: a brilliant aurora, of constantly changing
form, was observed from 8.30 p. m. of the 9th until after mid-
night. At times an arch would extend from northwest to east,
and then change into innumerable waving beams of light, which
extended to an altitude of 45°.

Sitka, Alaska: about 1 a. m. of the 9th, a durk segment of a
circle, with a faint glow on its outer edge, was noticed in the
southwest, covering fully one-third of the horizon. - Suddenly,
at 1.40 a. m., very brilliant flashes of green tinted light shot
up from a point about 15° above the light rim of the dark seg-
ment, and converged in a point near the zenith. This con-
tinued until 1.55 a. m., when the rays instead of disappearing
at the zenith seemed to discharge themselves into a peculiarly
shaped cloud of light. At 2 a. m. the beams of light appeared
to run together and form curtains of moving light, with a rapid
lateral movement from the east to west. The curtains of light
gradually increased in brillianey until they nearly eclipsed the
light of the moon. At 2.10 a. m. the aurora began to move
slowly toward the northern horizon, the curtains moving from
the southwest to the north, and began to fade away, but the
auroral glow did not disappear until 4.45 a. m.

Gardiner, Kennebec county, Maine: a faint auroral light
was observed at 9 p. m. of the 9th. At 10 p. m. it had as-
sumed the form of an arch above a dark cloud. The aurora
was very brilliaut at 11 p. m.

Bismarck, Dakota: an aurora was seen from 11.15 to 11.50
p. m. of the 13th. Flashes of pale green light extended from
azimuth 185° to 225°, shooting up to an altitude of 25°.

Marquette, Michigan: at 10.20 p. m. of the 14th, broad,
faint beams of auroral light were observed in the northern
sky, reaching almost to the zenith.

Fort Assinaboine, Montaua: a faint aurora was observed in
the north about 11.20 p. m. of the 20th, consisting of a pale,
whitiish colored arch about 12° to 15° altitude and 90° azi-
muth.

Saint Paul, Minnesota: a faint aurora was observed from
10.30 to 10.50 p. m. of the 30th; it appeared as a faint glow,
2° to 6° in width, hanging over a hazy segment 20° in altitude
at the centre.
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Auroral displays were also observed during the month, as
follows : :

1st.—Eastport, Maine; Alpena, Michigan; Poplar River,
Montana.

2d and 5th.—Kent’s Hill, Maine.

7th.—~W indsor, Illinois.

8th.—Erie and Philadelphia, Pennsylvania; Fort Totten,
Vermillion, and Webster, Dakota; Vevay and Spiceland, In-
diana; Fort Madison and Bancroft, lowa ; Fallston, Maryland;
Genoa, Nebraska; Princeton, North Volney, Factoryville,
Syracuse, and Palmyra, New York; Statesville, North Caro-
lina; Jacksonborough, North Lewisburg, Garrettsville, and
Hiram, Ohio; Variety Mills, Virginia. ‘

9th.—New Haven, Connecticut; Eastport, Maine; Cleve-
land, Ohio; Erie, Pennsylvania; Webster, Dakota; Fort
Madison, Iowa; Allison, Kansas; Cambridge and Heath,
Massachusetts ; Nashua, New Hampshire; Le Roy, New York;
Dale Enterprise, Virginia.

10th.—Moorhead, Minnesota-.

11th.—Poplar River, Montana.

12th.—Eastport, Maine.

13th.—Fort Madison, Iowa; Manitowoc, Wisconsin.

17th.—Eastport, Maine; Chicago, Illinois; Fort Totten and
Webster, Dakota.

20th.—Bismarck, Fort Totten, and Webster, Dakota; Moor-
head, Minnesota.

21st.—Eastport, Maine; Moorhead, Minnesota; Webster,
Dakota.

22d.—Qunakertown, Pennsylvania.

23d and 24th.—Poplar River, Montana.

25th.—Vevay, Indiana.

26th.—Eastport, Maine.

28th.—Moorhead, Minnesota ; Charlotte, Vermont.

29th.—Poplar River, Montana; Fort Madison, Iowa.

30th,—Poplar River, Montana.

CHART OF ELECTROMETER READINGS.

The first diagram of chart vi shows some of the results of
simultaneous observations made at the Smithsonian Institution
and at the office of the Chief Signal Officer. The distance be-
tween the two stations is slightly over one mile. The exposure
at the office is that déscribed in the MONTHLY WEATHER RE-
vIEW for April. That at the Smithsonian Institution is from
the north window of a tower on the north side of the building,
the height of the collector above the ground being about fifty
feet. The diagram shows observations made at both stations
during the passage of a thunder-storm on June 14th.

The following notes were made at the Smithsonian Institu-
tion during the observations:

Date and time. Remarks.

|
;
!

© Morning very oppressive, and during the forenoon
showery and sultry; wind w., backing to sw., coming

June 14, 1886, 11 a.

m.-12 m. in light puffs; cloudy.
12.35 00 p. m, Wind s, by e.
1.02 00 Very light rain began; ended in few seconds.
1.09 00 { Distant thunder; cloudy, and heavy cu.-strat. clouds
e m west,
1.13 25
1.16 20 } Thunder.
117 40 Rain b ded in f d
. ain hegan; ended in few secconds; began again 1.20
1.17 00 { 15, very light; ended 1.22 00. P oeE £
}ég (2)8 } i Distant thunder.
1.27 30 Rain began; wind sw., light; rain ended 1.39 20.
1.45 00 Wind w., and clearing weather.
Rain began 1.58 00, ended 1,59 45; began 2.01 00;
very heavy cloud overlead. .
Wind ssw., light; clearing here but dark and threaten-
2.45 00 { ing in northwest; apparently storm is not more than
ten miles away.
3.06 00 Wind calm; storm now overhead.

Date and time. i

3.03 1540 1!
3.07 3042 ;
3.09 10-13 |
3.10 08-10 .
2}3 23_32 ! Thunder, at these times, the last ﬁi'urcs giving times
;;'9:; ]0_]3 when no longer audible; wind w. by n., light.
3.26 15-18
3.28 0001
3.33 30-33, sharp.
3.42 45-46 3
i Rain began 3.43 20; ended 43 50; heavy rain began
' 3.46 00.
5.50 00 {: Wind, in gusts, from w; thunder 3.52 45; rain, light,
e I 3.55,
4.02 24-26 )
4.04 45
4.06 20 | .
4.06 25-29 | Rain ended 4.13, wind changing from n. to w.; pecu-
4.08 10-12 i liar cloud appearance in n. and ne. horizon.
4.09 58 to 4.10 00
4.11 14-15
4.15 55
on Wind light, from w.; few ci.-strat. clouds; clear in nw.;
4.20 g i
: .storm evidently over.
In the second diagram is exhibited the result of observations
g

made at New Haven, the first part showing the observed po-
tential of the atmosphere on April 6th during a heavy rain,
with high northeast wind, but unaccompanied by the character-
istics of a thunder-storm. The second part shows the recor
made at the same station daring a thunder-storm on April 24th.
The last diagram of the chart exhibits the results of simul-
taneous observations at the Smithsonian Institution and at the
office of the Chief Signal Officer on June 11th. On that day
the sky was clear in the morning, the weather was warm, an
cumulus clouds appeared in the afternoon. It is selected as &
day on which no special electrical activity took place or was to
be expected. Itshows that under such conditions two stations,
one mile apart, are subjected to influences producing limited
variations quite independent of each other; while the first
diagram shows that violent disturbances produce fluctuations
sensibly the same at both points. The observations from
which these curves are drawn are made at intervals of five
minutes, except during violent fluctuations when they are often
reduced to two minutes, and often to one minute. .
The following notes are abstracted from the report of the
observer at the Ohio State University, Columbus, Ohio, and
contain interesting examples of the appearance of negative
potential some time in advance of a thunder-storm or rain:

" The potential of the air was negative during the snow storm of April 6th,
and negative before rain on April 26th and 29th. The rest of the month it wa8
positive, and ranged between 7 and 176 volts.

On Muy 4th the potential was negative nearly all day, varying from 10 volts,
positive, to 63, negative. Rain fell on the morning of the 5th; negative indi-
cations on this date. On May 10th, 11th, 12th the potential was negative &
the time from 5 to 40 volts. Thunder storm on the night of 10th; rain on
11th; thunder storms on nights of 12th and 13th, The potential was negative
on the 14th, ranging from 5 positive to 30 volts negative; a thunder storm oc-
curred during the nght of the 16th.  On May 25th the potential was negatives
10 volts, at 11 a. m.; a thunder storm occurred at 7 p. m. On May 27th 8
thunder storin passed to the west of the station at 2 p. m., but no rain occurred.
For that day the readings were: 10 a. m., 69 volts; 12 m., 50 volts; 1.45 p. W.s
25 volts; 2 p. m., —22 volts; 2.10 p. m., —12 volts; 2.20 p. m., —23 volis;
2.30 p. m., —5 volts; 4 p. m., 6 volts. During the rest of the month the potential
was positive. The maximum was 120 volts positive, and oceurred on the 26th,
THUNDER STORMS FOR MAY, 1886 (by Jr. Prof. H. A. Hazen)-

The total number of storms reported was 2,734. Voluntary
observers reported 765, special thunder-storm observers, 1,571y
and Signal Service observers, 398. The following table shows
the number of storms on each day by states and districts. The
days of greatest frequency was the 12th, 22d, 23d, 24th, and
14th, and of least frequency, the Ist, 2d, 16th, 17th, and 19tb.
The storms of the 11th and 12th accompanied the destructive
storms of those dates in Kansas and Ohio:
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Thunder-storms by districts, May, 1886.
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District. State. |2 34 P 5 6. 7. | 8. | 9. ; To. “11. 12 13, 14,15, 16, ‘ 17. | 18. | 19. 20.|[21. | 22,123, 24. i 25. | 26. 27.128. 20. |3o. 3r1. (Total,

Totaleeeereserceecanrrarionens .

[} Delaware...
© Maryland ..

1 New Jersey
North Carolina ..
Pennsylvania
Virginia........
West Virginin

P
Total couverrnneerenneornenne I ......

THinois ovevvncrens
Indicna.
Kentuck
Ohlio .....
Tennesser ..

Total

Michigan .,
Minnesotn,
Wisconsin,.

Total ...
v { Dakotu .....

......... Iowa......
Nebraska ..

Total....

Arkansus ...
Tudian Terr

s luta e s e ]es 30

OPTICAL PHENOMENA.
SOLAR HALOS.

Solar halos were observed in the various states and terri-

ries during the month, as follows:
Alabama.—6th, 16th, 28th.

Arizona.—5th, 11th, 12th, 21st, 24th, 29th.
British Columbia.—19th.

25th to 29tk
Colorada.—5th, 15th, 18th.
Connecticut.—1st, 6th, 7th, 9th, 18th, 23d.
Dakota.—1st, 16th, 19th, 22d.
Digtrict of Columbia.—10th, 12th, 20th.
Plorida.—4th, Tth, 15th, 17th, 18th, 23d to 26th, 28th.
Georgia.—17th.
Idaho.—3d, 5th, 10th, 14th, 28th.
%gélinois.—2d, 6th, 8th, 11th, 13th, 14th, 16th, 17th, 21st, 23d,

Indiana.—3d, 4th, 8th, 17th, 24th, 25th, 26th, 30th.
3110wa.—2d, 4th, 10th, 11th, 16th, 17th, 25th, 27th, 29th, 30th,
8t.
Kansas.—3d, 12th, 13th, 16th, 31st.
Kentuclky.—17th.
Maine.—7th, 10th, 24th.

Massachusetts.—1st, 6th, Tth, 10th, 13th, 14th to 15th, 18th,"

19th, 20th, 27th, 30th.
Michigan.—7th, 8th, 13th, 23d, 29th.
Minnesota.—20th.
Missouri.—17th.
Montana.—4th, 8th, 22d.
Nebraska.—20th, 224.
Nevada.—2d, 21st, 25th, 29th.
New Hampshire.—10th.
New Jersey.—1st, 9th, 14th, 18th, 29th, 31st.
New Mewico.—15th.

39 | 82 113 137 233
!

140 174

A..g.i..” |
5! 6

|4!18 2: 1l 13 19i

s8 135 ' 68
S

40 l2as 250 195 | 55 48 121 | 43 2,734

New York.—1st, 3d, 4th, Tth, 8th, 9th, 14th, 17th, 18th, 21st, -
29th.

North Carolina.—19th.
Ohio.—3d, 5th, Tth, 8th, 11th, 12th, 14th, 17th, 18th, 224,

| 24th, 31st.

Oalifornia.—1st, 2d, 5th, Gth, 106h, 11th, 12th, 21st, 22d, 23d,

Oregon.~—1st, 2d, 34, 15th, 16th, 22d, 25th.
Pennsylvania.—2d, Tth, 14th, 17th, 18th, 23d, 24th.
Riode Island.—7tb, 18th, 27th.

South Carolina.—4th.

Tennessee.—3d, 5th, 12th, 13th, 14th, 17th, 18th, 29th.
Texas.—12th, 17th.

Vermont.—Tth, 24th.

Virginia.—b5th, G6th, 11th to 14th, 17th, 18th, 24th, 30th.
Washington Territory.—2d, 6th, 15th, 18th, 19th, 25th, 30th,
Wisconstn.—4th, 11th, 12th, 16th, 17th.

Wyoming.—3d, 7th, 10th, 12th, 13th, 15th, 24th, 28th.

LUNAR HALOS.
Lunar halos were observed in the various states and terri-

tories, as follows :

Alabama.—16th, 17th.

Arizona.—9th, 10th, 12th,
Arkansas.—12th, 13th.

California.—11th, 13th, 14th, 18th, 21st, 22d.
Colorado.—12th.

Dakota.—11th, 16th.

District of Columbin.—T7th, 17th, 18th.
Florida.—14th, 15th.

Atlanta.—14th.

Illinois.—10th, 12th, 13th, 17th, 19th, 27th.
Indiana.—8th, 9th, 13th, 16th, 17th, 18th.
Towa.—10th, 12th, 13th, 14th, 16th.
Kansas.—10th to 13th.

Kentucky.—10th, 13th, 17th.
Louisgiana.—15th, 16th.

Maine.—T7th, 10th, 13th, 18th, 26th.



